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Outline
 Background on the Mountain Plover
 Study area and methods
 Theory
 Analyses
 Results
 Discussion
 Study implications
Mountain Plovers
 Uncommon, local shorebird
 Breed in disturbed habitats
– Black-tailed prairie dog 
(BTPD) colonies
– Burns, hardpan flats, 
agricultural fields
 Rapid multi-clutch mating 
system
– Male incubates 1st 3-egg 
clutch
– Female tends to 2nd
Study Area
 3000 km2 area in 
Phillips Co., MT
 Mixed-grass prairie 
interspersed with 
BTPD colonies
 ~35 BTPD colonies 
have plover nests 
each year
Data Collection
 Searched all BTPD colonies 
for nests every year
 Recorded GPS coordinates 
for each nest
 Individually marked adults 
and later chicks
 Nest fate
 Visually noted presence of 
sylvatic plague
 Determined gender
Dispersal
 Theories for dispersal and 
site fidelity (Greenwood 1980)
– Low individual quality
– Renesting stress
– Prior Experience Hypothesis
 “Decision Rule”
 High reproductive 
success 
 Higher probability of 
return
 Dispersal and fidelity of sexes
– Differing parental roles
– Territory establishment
Predictions
 Natal dispersal:
– Juvenile females will have greater dispersal 
 Within-year breeding dispersal: 
– Greater dispersal distances for females
 Between-year breeding dispersal: 
– Females disperse greater distances
– Greater dispersal of unsuccessful nesters
– Birds that nested on colonies experiencing plague the 
previous year will disperse greater distances
Methods
 Examined dispersal 
distances from 14 years of 
nesting data (1995-2008)
 Natal
– Used distance from 
colony centroid to 1st-
year nest location
 Breeding
– Used successive nesting 
attempts within a year 
and in consecutive years
– Measured linear distance 
between nests
Methods - Analyses
 Natal dispersal by sex
– Wilcoxon rank-sum 
test (α = 0.05)
 Breeding dispersal
– Used Proc MIXED in SAS
– Sex
– Fate, plague, year, 
two-way interaction of 
sex*plague in between-year
 Subsequent nest fate 
– Used Proc LOGISTIC in SAS
– Sex, fate, plague, two-way interaction of sex*plague
Results - Natal
 38 individuals
(16 males, 22 females)
 Mean natal
dispersal distance:
– Males 12.96 km
95% CI = 6.44, 19.48
– Females 10.18 km
95% CI = 6.38, 13.99
 No difference (P = 0.69)
 Only two males and two females 
nested on natal colonies
 30% of males and 40% of 
females nested within the same 
BTPD complex
Results - Within-year
 48 occurrences
(22 males, 26 females)
 Mean dispersal:
– Males 2.81 km
95% CI = 0.32, 5.30
– Females 2.97 km
95% CI = 1.21, 4.73
 No difference (P = 0.27)
 70% of males and
60% of females
remained on same colony
 75% of males and 70% of 
females remained in same 
BTPD complex
Condition N Mean dist. (km) 95% CI
Male
Female
115
87
2.74
4.32
1.57, 3.92
2.62, 6.02
Hatch
Fail
149
53
2.99
4.63
1.92, 4.06
2.32, 6.95
No plague
Plague
180
22
3.27
4.64
2.24, 4.30
1.04, 8.24
Results - Between-year
 No significant effect of:
– Sex
– Plague
– Year
– Sex*Plague
 Previous nest fate was important (P = 0.01)
 Next fate
– Weak evidence of an effect of previous nest fate
– Unable to predict next fate from dispersal distance
Results - Between-year
Results - Colony/Complex Level
Percentage returned
Condition N Colony Complex
Male
Female
115
87
66%
50%
80%
70%
Hatch
Fail
149
53
66%
40%
80%
70%
No plague
Plague
180
22
60%
50%
77%
70%
 Low annual survival (0.06)
 Some return their first year
 Few found nesting
 Dispersed to other areas?
Discussion - Natal
 Habitat saturation
 Dispersal outside of
study area
 Sex probably important
 Other influences
Discussion - Within-year
 Supports 
Prior Experience Hypothesis
 Male resource-defense 
system
 Plague not as obvious
 Age
Discussion - Between-year
Study Implications
 Improves knowledge
– Uncommon mating 
system 
– Dispersal
 Mountain Plover
– Site fidelity
– Scale for 
conservation
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